
     

1 
 

Supporting Information 

 
 

Synthesis of hierarchical structured Fe2O3 rod clusters with 

numerous empty nanovoids via the Kirkendall effect and their 

electrochemical properties for lithium-ion storage 
 

Seung-Keun Park, Jae Hun Choi and Yun Chan Kang* 
 

Department of Materials Science and Engineering, Korea University, Anam-Dong, 

Seongbuk-Gu, Seoul 136-713, Republic of Korea. 

 

 

 

 
*Correspondence authors. E-mail: yckang@korea.ac.kr (Yun Chan Kang, Fax: (+82) 2-928-

3584) 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2018



     

2 
 

 

 
 

Fig. S1 Morphologies and crystal structure of FeSe2 rod clusters: (a) SEM image, (b, c) TEM 

images, (d) HR-TEM image (e) SAED pattern, and (f) elemental mapping images. 
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Fig. S2 XRD patterns of FeSe2, Fe2O3-A300 oxidized for 10 min, and Fe2O3-A300, -A400, -

A500, and -A600 rod clusters oxidized for 3 hrs.  
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Fig. S3 SEM images of Fe2O3-A300, -A400, -A500, and -A600 rod clusters. 
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Fig. S4 Morphologies and crystal structure of Fe2O3-A300 rod clusters: (a, b) TEM images, 

(c) HR-TEM image (d) SAED pattern, and (e) elemental mapping images. 
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Fig. S5 XPS survey scan of (a) Fe2O3-A400 and (b) Fe2O3-A500 rod clusters.  
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Fig. S6 TGA curves of Fe2O3-A400 and -A500 rod clusters. 
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Fig. S7 (a) N2 adsorption and desorption isotherms and (b) BJH pore size distributions of 

FeSe2, Fe2O3-A300, -A400, -A500, and -A600 rod clusters. 
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Fig. S8 CV curves of Fe2O3-A600 rod clusters obtained at 0.1 mV s-1 in the potential range of 

0.001 – 3.0 V for the first, second, and fifth cycles. 
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Fig. S9 SEM images of (a, b) Fe2O3-A400, (c, d) -A500, and (e, f) -A600 rod clusters after 

100 cycles.  
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Re: the electrolyte resistance, corresponding to the intercept of high frequency 

semicircle at Z’ axis 

Rf: the SEI layer resistance corresponding to the high-frequency semicircle 

Q1: the dielectric relaxation capacitance corresponding to the high-frequency 

semicircle 

Rct: the denote the charger transfer resistance related to the middle-frequency 

semicircle 

Q2: the associated double-layer capacitance related to the middle-frequency semicircle 

Zw: the Li-ion diffusion resistance 

 

Fig. S10 Randle-type equivalent circuit model used for AC impedance fitting. 
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Table S1. Chemical composition of FeSe2, and Fe2O3-A300, -A400, -A500, and A600 rod 

clusters (based on the EDX quantitative data) 

 

 

 

 

 

 

 

 

 

 

 
 

Samples Fe (wt %) Se (wt %) O (wt %) Total 

FeSe2 rod clusters 28.5 71.2 0.3 100 

Fe2O3-A300 44.1 38.4 17.5 100 

Fe2O3-A400 65.0 7.7 27.3 100 

Fe2O3-A500 69.4 1.4 29.2 100 

Fe2O3-A600 70.2 0.0 29.8 100 
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Table S2. Electrochemical properties of the Fe2O3 materials with various structures as anode 

materials for LIBs. 
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